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Fire 


The EDIT 



LENS « * focused by FOSTER GOSS 


New Directors 


A 1TROPOS of the observations of Daniel B. 

Clark, A.S.C. (printed in another part of this 
issue ) concerning an interview with Jesse L. 
Lasky appearing in a national fan magazine relative 
to the fact that no cinematographers have been im¬ 
ported along with foreign directors, the supremacy 
of the American cinematographer in the world of 
cinema production once more is demonstrated. 

While there may have been any number of 
reasons as to why foreign directors and stars have 
been brought to this country, it may truthfully be 
said that the more prominent of these artists have 
been induced to come to the United States because 
they were without peers in their respective lines. 
If Comparisons are odious, so instead of venturing 
that such directors were more able their American 
brethern who might have done the same type of 
work, let it be said that the newcomers have mas¬ 
tered a directorial field which had not existed in this 
country. If this premise be sound, can the same 
tiling be said concerning the American cinematog¬ 
rapher and his foreign counterpart? Mr. Lasky 
says no, and he is right. There is nothing in the 
cinematographic line of which the American camera 
artist is not the rrtaster. Unlike the directors, the 
foreign cinematographer has not arrived at some¬ 
thing which had not existed in this country. 

" Hence, foreign directors coming to Hollywood 
studios have American cinematographers. As Mr. 
Lasky points out, those with whom they worked 
beyond the seas have been left behind. 

IT Singularly enough, foreign directors, who have 
been imported because they “had something'’ not 
possessed in American production, are those who 
may be said to have a “cinematographer's mind.” 
Consult the work of Murnau in “The Last Laugh,” 
of Dupont in “Variety” and so on, and we believe 
that this truth will reveal itself. 

If This brings us to the conclusion that if it takes 
some one with a “cinematographer’s mind” to intro¬ 
duce new treatment and ideas into American made 
productions, why not turn to American cinema¬ 
tographers—admittedly the best in the world— 
for fresh directorial blood? 

|f There is a substantial number of well-known 
cinematographers who on this very day could step 
to the directorial chair and become outstanding en¬ 
tities. They are men who have been leaders in their 
own branch of the profession for many years. Not 
a few of them have been prominent at the camera 
since the earliest days of the business. There is 
not a one of them who, if the producer would give 
him the necessary freedom in the exercise of his own 
ideas, but who could turn out a picture as artis¬ 
tically startling and as commercially successful as 
anything produced in European studios to date. 
There is no better place to become thoroughly im¬ 
bued with all that is good in direction than at the 


camera. The cinematographer is always at the side 
of the director—where the assistant director may be 

lr 

busy with the mobs; the scenarist, involved with 
his next script; and the cutter, in the midst of his 
preceding picture. 

* t is needless to point out the former cinema¬ 
tographers who have made their mark as directors. 
Nor need it be said that there are some cinematog¬ 
raphers who, in spite of the present-day emphasis 
which is laid on direction, would never desert the 
camera for any director’s job. In fact, the latter is 
the attitude of too many cinematographers. Lead¬ 
ers in their own line, they have been forced to the 
conclusion that, if they did put up the required 
fight to get their hands on a megaphone in their own 
right, they would not be given the sway of their 
own ideas of directorial expression, but would be 
obliged to produce their material in established stu¬ 
dio fashion. 

IT But our conclusion is the same—if some far¬ 
sighted producer wants to surprise himselt and the 
rest of the picture universe, let him select some of 
the cinematographers who have served him so well 
and give them the opportunity to direct according 
to their own ideas. 


a 


Talking Pictures 





URING the barrage of questions fired at him 
on the occasion of the eightieth anniversary 
of h is birth, Thomas A. Edison is quoted to 
have said that the future of motion pictures is “on¬ 
ward and upward,” and, more specifically, that the 
current interest in ta king films is something of a 
fad which will pass by in a time. 

I! Although Mr. Edison is not so actively interes¬ 
ted in the cinema as he once was, it is safe to assume 
that the great inventor still knows whereof he speaks 
on a subject such as this. His own organization 
had ample experience with talking pictures, and 
doubtless he draws his answer from his own exper¬ 
iments in this direction. 

H We bel ieve that the contemporary interest in the 
talking motion picture is a wholesome thing, and 
certainly is a medium of good rather than harm. 
Likewise with the interest in colored motion pic¬ 
tures, which, with the advent again of the auditory 
film, is not occupying the center of the cinematogra 
phically curious stage. We, however, are inclined 
to agree with Mr. Edison that the theatre-going 
public is well satisfied, as a general thing, with mo¬ 
tion pictures in their now established form, There 
will and must be improvements, but these can well 
come without radically altering this form. 

If Making successful presentations of pictures ac¬ 
companied by reproductions of the human voice in 
metropolitan cities and staging similar performances 
in hamlets and towns present a quite different situa¬ 
tion, We do not say that such cannot be effectively 

j % j 

(Continued on Page 24) 
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PROJECTION * Conduced by EARL J. DENISON 


Studios Need Hy Daniel B. Clark , ° f „ ^2 

. . Studios, as well as lheatres 

Good Projection A.SC. Require Best Equipment 


I N the January issue of the American Cine¬ 
matographer, the writer recounted some 
of his experiences encountered when, dur¬ 
ing location trips, he visited small-town the¬ 
atres and found, in many of them, worn-out 
systems of projection still in use. 

Since writing the January article, it has 
dawned on him that the small-town amuse¬ 
ment places are not the oniy ones which house 
antiquated projection apparatus. 

In Hollywood 

Strange as it may seem, the condition exists 
in Hollywood itself as well as in some o the 
meanest cow towns. And not in the theatres 
of Hollywood particularly—but in the studios 

themselves! 

Projectors for Production 

Perhaps it does not occur to many, outside 
the motion picture capital, just how many 
projectors are in use in Hollywood. Not so 
many theatres there as in New York City to 
be sure, but just pause a moment and think o 
the dozens of projectors which are a necessary 
part of the studios, laboratories and the pri¬ 
vate projection rooms, all of which are located 
in the motion picture city. 

Passable Projection 

It behooves me that in some of these Holly¬ 
wood production quarters—studios included 
—that acute slip-shod projection is allowed to 
pass. The attitude, as nearly as I have been 
able to sift it down, is that the small audi¬ 
ences which view sue i projection is composed 
of experts and professionals in the cinema 
business, and that they, as such, are interested 
solely in action, direction, etc., ah of which 
they are able to discern without too much re¬ 
gard to the projection. 

Cinematographer s Interest 

But right here is where the cinematogra¬ 
pher comes in—most emphadcally. 

How many times hasn’t he sat in the studi 
projection room, and heard aspersions cast, 


forcibly and otherwise, on the quality of the 
cinematography when the same grade of work 
was praised in one of the otiier projection 
rooms on the same lot? 

Recipient of Blame 

In the studio, when there is anything wrong 
with the kind of picture that is being thrown 
on the screen, there is, of course, only one per¬ 
son to blame—and that is the cinematogra¬ 
pher! it is a 'ortunate knight of the camera 
indeed that has never had to undergo these 
tribulations! 

Best Is Needed 

In all seriousness, it seems to me that facili¬ 
ties in every projection room in the studios 
should be just as fine and as up-to-date as in 
the best theatres. Certainly, the studios, of 
all places, can afford to maintain such equip¬ 
ment. Unlike the small exhibitor, it is not in 
keeping for them to plead poverty in this re¬ 
spect. And many of them certainly do not, 
for their projection systems would be a credit 
any place. But, alas, what worn-out and sorely 
abused equipment is being imposed on in some 
quarters! No wonder that, in such places, a 
fair criterion can never be arrived at on the 
exhibition of their pictures. The solution is 
to have a fair testing ground in this respect 
so that the studio projection will be parallel 
with that which is attained when the finished 
picture goes ultimately into the better theatres. 

A Testing Point 

Thereupon the whole production staff can 
govern their work accordingly, the laboratory 
included. If an unsuitable kind of make-up 
is being applied, it can be changed to the type 
best suited to get a maximum appearance 
when the theatre print is finally exhibited be¬ 
fore the public, and so on. 

Yes, even more than theatres, studios need 
the best there is in projection. 
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OHN W. BOYLE, A.S.C., is photographing “Topsy 
and Eva,” a Schenck production, starring Vivian and 
Rosetta Duncan. Del Lord is directing. The cast 
includes 1 jibson (Rowland, Nils Aster, Imogene Robert¬ 
son and Noble Johnston. Boyle will go to Lake Tahoe, 
California, for location scenes. 

* # * 

George Meehan, A.S.C., is filming “The Midnight 
Kangaroo” at the Fox studios. 

King Gray, A.S.C., is shooting “Not the 
the Fox studios. 

# * * 

Georges Benoit, A.S.C., in association with Nicholas 
M usuraca, A.S.C M is filming “Belgrano,” a eature pro¬ 
duction based on the fight for independence in the Argen¬ 
tine. Francis X. Bushman and Jacqueline Logan are 
starred. Ai Kelley is directing. 





Charles G. Clarke, A.S.C., is shooting “The Motor 
aniac,” starring Red Grange at the F.B.( K studios. 
Sam Wood is directing from an original story by Byron 
organ, who is remembered as the author of the Satur¬ 
day livening Post automobile racing stories which served 
as starring vehicles for Wal'ace Reid. This is the same 
director-author-star-cinematographer combination which 
made the successfu 1 "One Minute to Play”—Grange's 
debut into motion pictures. 

* * * 

Norbert Brodin, A.S.C., is filming ‘'The Clownf a 
Columbia production. 

Ge orge Bar nes, A.S.C. t is chief cinematographer on 
the Samuel Goldwyn production, ft King HarlequinF Ron¬ 
ald Caiman and Filmy Banky are co-starred. 


* 


* 


* 


* 


Robert B. Kurrle t A.S.C. f is hard at work on the cine - 


Charles Roslier, A.S.C., lias concluded the cinematog¬ 
raphy on “Sunrise,” F. W. Murnau’s first American di¬ 
rectorial effort. Critics who saw the preview of the Fox 


matography in "The Tender Hour " a First National production eatured the photography of Rosier in their 
production, which, starring Ben Lyon and Billie Dove, 


is being directed by George Fitzmaurice. 


* 


tional production, 


David Abe!, A.S.C., is filming “The First Auto” at the 
Wa rner Bros, studio. Roy Del Ruth is directing. Patsy 
Ruth Miner is starred. 


reviews. 

Charles Van Enger, A.S.C., is filming the First Na- 

“Diamonds in the Rough,” starring 
Milton Sills with a cast numbering Natli Barr, Charles 
Gerrard, Edward Peil and John Miljan. Charies Bra- 
bin is directing, with Ray Rockett in charge oi the pro¬ 
duction management. 


* * 


* * 


* 


D an ilark, A.S.C., has reached the mid-point in the 
photography of “The Outlaw of Red Riverf starring 
Tom Mix. Lou Seiler is directing the Fox feature. 


Frank B. Good, A.S.C., h as completed shooting of 
“The Bugle Calif starring Jackie Coogan at the Metro - 
Go Idwy n -May er st udios . 


* * 


* 


* 


Victor Milner, A.S.C., is chief cinematographer on 
the first American production to star Emil jannings, Ger¬ 
man star. Victor Fleming is directing the feature. 


* * 


* 


Gilbert Warrenton, A.S.C., will leave shortly on a 
location-hunting trip preparatory to the filming of Uni¬ 
versal’s “Lea Lyon,” on which, starring Conrad Veidt, 
the A.S.C. member will be chief cinematographer. 


George Schneiderman, A.S.C., is photographing George 
O’Brien and Edmund Lowe in “Is Zat So?” the Fox 
production of the stage success. 




* 


# * 


* 


ReginaldLyons, A.S.C., has finished the cinematography 
on “The Holy Terror f a William Fox production star¬ 
ring Buck Jones. 


Dev Jennings, A.S.C., is in the midst of the photograph¬ 
ing o:, Buster Keaton’s latest comedy. 


* ¥ 


* 


* * 


Marry Perry and Paul P. Perry, both A.S.C. members, 
are photographing studio sequences of “Wings,” on which 
the former is chief cinematographer. 

E. Burton Steene, A.S.C., is sti!! occupied with Akeley 
sequences on the production. 

* * * 

t ini . Edzuard J. Snyder, A.S.C., is making preparations for 

Joscpn orotherton, is finishing snootmu Hlsltc w ri * c *r 4 o w * / * , t r w j, t 

c i j ,,, yj . 1 . & the filming of the next rathe serial to star ll alter Miller 


Gaetano Gaudio, A.S.C., is chief cinematographer on 
“His Son / a Sa m Rork production for First National. 
Lewis Stone is starred. John Francis Dillon is directing. 


* * 


of Scotland Yard” at Universal City. 


and Allene Ray. 


* * 




* * 




Ross Fisher, A.S.C., is shooting “The Sunset Derby,” 
a First National production, featuring Mary A star and 
Buster Collier. 


Charles Stumar, A.S.C., is still busy with the cinema- 

w * nr 

togr aph y on Universal’s production of “Uncle loin’s 
Cabin,’’ which Harry Pollard is directing. 
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A.S.C. Closes 

Banner Year 



Coming Fiscal Year to Be 
Bigger than Past, I lowever, 

Says Chief of Cinematographers 


( The following interview, written by the editor of this 
publication appears in a current number of Exhibitors 

Herald^. 

At the close of what probably has been the 
most successful year in the history of the 
American Society of Cinematographers, Dan¬ 
iel B. Clark, president oi the A.S.C., predicts 
an even more eventful period for the cinema¬ 
tographic branch of the industry in the twelve 
months that are to come. The A.S.C. fiscal 
year of 1927-28 begins during the first week 
in April. 

“The photographic side of the motion pic¬ 
ture business,' 1 (lark states, “has made monu¬ 
mental strides during the twelve months that is 
coming to a close. We have seen the advent 
and general acceptance of new film products 
and practices such as panchromatic him, faster 
lenses, more expressive camera effects and so 
on. Anticipating and encouraging these pro¬ 
gressive steps has been the American Society 
of Cinematographers, so that when the time 
came for their adoption into practical pro¬ 
duction, every A.S.C. member had been the¬ 
oretically and practically grounded in their 
use and application—all of which has meant 
a saving of thousands of do lars to producers 
in needless experimentation and the attendant 
waste. 

Fut ure Is G renter 

“But as great,” the A.S.C. president con¬ 
tinued, “as the achievements indicated in the 
foregoing have been, they merely stand as the 
foundation for newer and greater accomplish¬ 
ments that are to be brought about during the 
coming fiscal year of the A.S.C. It is the 
policy of this Society to ook ahead for and 
to anticipate the improvements in the cine¬ 
matographic ph ases of the art, and when the 
time is ripe for the introduction of such im¬ 
provements it is our policy to be ready to deal 
with them in the most efficient manner pos¬ 
sible. 

H ave No Peers 

“That the thoroughness of the American 
cinematographer is appreciated more than 
ever before is shown in some measure in an 
interview with Jesse L. Lasky appearing in a 
current issue oi a national fan publication. 
The gist of the interview is that while dozens 
of foreign directors and artists have been 
brought to this country to inject new ideas into 


h ! productions, no such importation of cine¬ 
matographers, who worked with these people, 
has been made. The answer is that the pre¬ 
eminence of American cinematographers gen¬ 
erally is inapproachable, and that nothing 
which the most complex European directorial 
mind could want visualized cinematographic- 
ady is beyond the ken of our camera artists. 
W e were more than glad to see the producers 
recognize this fact. And I say all of this with 
the utmost respect for the photographic efforts 
of the cinematographers across the Atlantic. 
Following the unproductive period during 
and immediately after the war, the results 
which they have been able to attain can only 
be a subject for admiration. 

“Some idea,’ 1 Clark concluded, “of what 
the coming seasons will bring in cinematog¬ 
raphy may be gained from ‘Sunrise, 1 directed 
by the eminent German director, F. W. Mur- 
nau, when it is released. Tharles Rosher, a 
member of the A.S.C., was chief cinematog- 
ra ph er on the feature, and those who have 
seen the preview state that, photographically 
it is RoshePs masterpiece to date—and that 
means a great deal to those who are familiar 
with cinematographic history! 11 


Martin J. Quigley Addresses 

Cinematographers at Meeting 

Martin J. Quigley, editor and publisher of 
Exhibitors Herald, was the guest of honor and 
principle speaker at the open meeting of the 
American Society of Cinematographers, held 
in the A.S.C. assembly rooms, Monday night, 
February 28th. 

Quigley emphasized the importance of 
cinematographic and scientific progress in the 
motion picture industry, praising the A.S.C. 
for the prominent part it has played therein. 

e pledged the support o himself and of his 
publications to the A.S.C. program for aiding 
in continuing such progress. < juigley was ac¬ 
companied at the meeting by Ray Murray, 
manager of the West Coast offices of Exhibi- 
tors Herald, and by Harry Nichols, special 
representative oi that publication. 

Following (. uigley’s talk, Gustav Brock, of 
New York City, exhibited a sample reel of 
colored photography. 
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Panchromatic Motion Picture Finn Negative 


Second Number of Series Based 
on Communication of Eastman 
Research Laboratories. 


By Loyd A. Jones , 
and J. I. Crabtree 
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(Continued from last month) 

A S STATE I) in the introduction, photographic ma¬ 
terials vary enormously in their sensitivity to radia¬ 
tion of different wave-lengths. In Fig. 3 are 
reproduced three spectrograms which show qualitatively 
the spectral sensitivity for three typical classes of photo¬ 
graphic materials. These spectrograms are obtained by 
use of small spectrograph designed especially to test the 
color sensitivity of photographic materials. A source is 
imaged on the slit of the instrument by means of a con¬ 
denser lens. The dispersing element is a diffraction grat¬ 
ing, thus giving a normal spectrum, that is one in which 
equal wave-length intervals are represented by equa' in¬ 
tervals on the photographic plate. 

Ruled Scale Plate 

The plate holder is provided with a ruled scale plate 
so that a scale o wave-lengths is automatically impressed 
upon a photographic plate when the exposure is made. A 
wedge of neutral gray glass is placed over the slit of the 
instrument so that t ie exposure incident on the photo¬ 
graphic materials being tested decreases across the spec¬ 
trum. In this way an indication of the variation in sen¬ 
sitivity throughout the spectrum is automatically obtained. 
The light source used is an unscreened acetylene flame. 
Since the amount of energy radiated by the acetylene flame 
at different wave-lengths is not constant but increases 
rapidly with increasing wave-length (see Fig. 8 ) it is 
evident that the curve obtained by outlining the light por¬ 


tion of these spectrograms is not the true spectral sensi¬ 
tivity curve for the material but the resultant obtained bv 
compounding the spectral distribution of energy for the 
source with the spectral sensitivity of the photographic ma¬ 
terials. 

However, since the same light is used for all three ma¬ 
terials they do show relative color sensitivity. It will 
be noted in case ot the ordinary non-color sensitive ma¬ 
terial (A, Fig. 3) that the sensitivity becomes practically 
zero at 53( mu. It follows therefore that any object 

wr m? 

reflecting radiation of wave-length longer than this value 
no matter how bright it may appear visually will be ren¬ 
dered as a very dark or black object by such materials. 
T he band or green sensitivity conferred by the sensitizer 
used in making the orthochromatic material, ( B, Fig. 3) 
has a maximum at 560 mu and ends at approximately 580 
mu. It is evident therefore that this material since it 
responds to green light will reproduce green objects more 
nearly in their true position on tiie visual tone scale. In 
case of the panchromatic material (C, Fig. 3), however, 
the sensitivity extends beyond 700 mu. the limit ol the 
visible spectrum. This material is sensitive therefore to 
all wave-lengths of radiation which produce the visual sen¬ 
sation of light and it is only by the use of material such 
as this that a scene containing colored objects can be 
rendered in correct visual tone value. 

Selective Absorption 

The apparent decrease of sensitivity of all of these ma¬ 
terials on the short wave-length side of 480 mu. is due 
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to the selective ah sorption in the gray glass wedge used 
over the slit of the spectrograph. Actually this sensitivity 
does not decrease but rather increases in all cases, at 
least to 350 mu. Since the glass used in making photo¬ 
graphic objectives absorbs practically all radiation less 
than 350 mu. it is not important from the standpoint of 
motion picture work to know the wave-length sensitivity 
relation beyond this point. 

For Quantitative Purposes 

While spectrograms such as are shown in Fig. 3 are 
useful in judging relative sensitivity they are not satisfac¬ 
tory for quantitative purposes. For such requirements a 
curve showing the relation between sensitivity, defined 
in some suitable terms, and wave-length of radiation is 
necessary. Unfortunately satisfactory data relative to 
materials used in motion picture work are not at present 
available. Work on these materials is in progress at pres¬ 
ent and it is hoped to be able to publish precise data of 
this nature in the near future. Some data, in the relia¬ 
bility of which we feel great confidence, relative to ma¬ 
terials of very similiar spectral sensitivity are, however, 
available and in Fig. 5 they are given in graphic form. The 
measurements were made with great care using a mono¬ 
chromatic sensitometer 2 especially designed for this pur¬ 
pose. 

Sensitometric Method 

The sensitometric method of measuring the character¬ 
istics of the photographic material is illustrated by the 


2. Jones I-. A. and Sanvik, Otto. Spectra] Distribution of Sensitivity of 

photographic materials. J. 0. S. A., 12, Apr. 1926, P. 401. 


curves shown in Fig. 6. The samples of the material to be 
tested are exposed in a sensitometer which is an instrument 
designed to impress on different areas of the material 
exposures of different magnitudes. It is customary to use 
a series of exposures increasing according to a logarithmic 
scale (1, 2, 4, 8, 16, etc.). Upon the development this 
exposed strip yields a series of silver deposits differing in 
density. The density, that is the light absorbing power, 
o the various deposits are then determined measuring the 
amount of light transmitted by them. If the intensity of 
the light incident upon such a deposit be represented by 
I 0 and the intensity of that transmitted by the deposit by 
if then: 

T ' transmission ) =1 v I 0 

O (opacity) =I/T=I 0 /Ii 

I) ' density) =log o—log I/T. 

The characteristic curve of the material (illustrated by 
the curves in Fig. 6) is obtained by plotting density as 
ordinates against the logarithms of the corresponding ex¬ 
posures. ; f the series of exposures given in the sensito¬ 
meter be of the logarithmic type then the logarithms of 
these numbers fab at equally spaced intervals on the X 
axis. 

A curve connecting the points thus established gives 
the relation between density and log exposure for the par¬ 
ticular time of development used in developing the test 
strip. These curves in Fig. 6 were obtained on Eastman 
Panchromatic Negative Film. 1 levelopment was carried 
out in MQ 80 at a temperature of 20 C, curve A being 
developed for 4 minutes and curve B for 8 minutes. It 
will be noted that a large portion of these curves are 
represented to within the limits of experimental error by 
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straight lines. The angle which the straight line makes 
with the log Exp. axis depends upon the time of develop¬ 
ment as shown by the curves. It is evident that any given 
exposure may result in a density of variable magnitude 
depending upon the time of development. In specifying 
the sensitivity of the material it is not satisfactory there¬ 
fore to express this in terms of a density produced by a 
given exposure without defining the extent to which de¬ 
velopment is carried. It is customary to specify the speed 
or sensitivity of a photographic material in terms of the 
exposure value at the point where the straight line por¬ 
tion of the curve extended cuts the long Exp. axis. It 
has been found in the case of many photographic materials 
when developed in solutions containing relatively small 
amounts of bromide, that this exposure value ( which is 
termed the inertia) is independent of the extent of de¬ 
velopment. The inertia value therefore is in these cases 
independent of development and serves very satisfactorily 
as a means of specifying sensitivity. Since the value oi 
inertia decreases as the speed of the material increases it 
is necessary to define sensitivity as the reciprocal o? the 
inertia. In practical sensitometry it is desirable to specify 
the sensitivity oi a materia in terms of exposure expressed 
in visual unity. The sensitometric exposures are there¬ 
fore defined in terms oi visual candle meter seconds of 
light of some definite reproducible spectral composition. 
The most suitable standard of light quality for sensito¬ 
metric purposes is noon sunlight. 


Absolute Energy Units 

l *ue to the difficulties involved in measuring the bril¬ 
liance factor of the sensation excited by the action of a 
monochromatic radiation on the retina, it is more satisfac¬ 
tory for the purposes of specifying the spectral sensitivity 
of a photographic material to express the exposure in 
terms of absolute energy units. In the monochromatic sen- 
sitometer referred to, the materia under test is exposed to 
extremely narrow wave-length bands of radiation. By 
means of a suitable energy measuring device such as the 
thermopile the energy incident on the plate is determined. 
Exposure may be expressed therefore in terms of ergs per 
sq. cm. it has been found that the slope of the character¬ 
istic curves obtained with a fixed time of development de¬ 
pends upon the wave-length of the radiation to which the 
photographic material was exposed. Hence if the sensitiv¬ 
ity or different wave-lengths of radiation be experssed in 
terms of the inertia, that is the exposure value at which 
the straight line extended cuts the log Exp. axis, the result 
obtained is not a true indication of the relative density 

w 

producing power oi the different wave-lengths. In order 
to eliminate this objection it is necessary therefore to de¬ 
velop the strips exposed at various wave-lengths for dif¬ 
ferent times so as to obtain characteristic curves of the 
same s ope. It now the exposure be determined at which 

1 . 0 ) 

ob- 


each wave-length gives a lived density such as I) 
a satisfactory specification o spectral sensitivity 

(Continued on Page 21) 
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Suggests Unique 

Crediting Method 



Cinematographers Should 
Sign Print at Start or Finish, 

Says T. O. Service 


Under the heading, “It's Time Cameramen Were 
Signing Their Stuff ” T . O . Service, in the current stu¬ 
dio section of Exhibitors Herald, advances a novel sug¬ 
gestion for accrediting cinematographers in productions 
which they photograph . Service illustrates his idea with 
two stills . However , his article is self-explanatory, and 
reads in part as follows: 

It is some time since I have written any¬ 
thing lor this section of the Herald —which 
is another way bf saying it is some time since 
I have had anything of seeming importance 
to say to the residents of Hollywood—but I 
believe that at least one of the several sugges¬ 
tions I am about to of er without charge or 
assessment of any character is worthy of the 
space it will occupy and the minute or two of 
your time required to read it. Therefore I 
shall place that suggestion first and shall ad¬ 
dress it principally to the American Society 
of Cinematographers. 

I have watched with considerable interest 
the campaign of this organization to obtain 
for cameramen a proper recognition, a recog¬ 
nition effected by suitable identification of 
each individual with the work that he does. 
As I have heard of no violent opposition to 
this campaign from anyone with a defensible 
basis for the same, I conclude that the real 
reason for lack of such recognition is lack of 
a practical and standardized means of making 
the identification desired. I believe I am about 
to describe such a means. 

Should Sign Closing Scene 

The commercial photographer, the maker 
of portraits, assures himself of proper credit 
by signing his work in white in the lower right 
or left hand corner of the portrait. My sug¬ 
gestion is that motion picture photographers 
do likewise, signing their pictures as the artist 
signs his canvas. I believe such a signature 
should appear on the closing scene of the pro¬ 
duction, where it will be seen after the cine¬ 
matographers work has been viewed and the 
viewer can form a definite opinion of his 
work, it might appear, otherwise, upon the 
first scene of the picture or upon the main title, 
in the latter case the white signature being 
aded in and brought up to white as the main 
title is darkened out. It has been my experi¬ 
ence, however, that identities learnd after tiie 
picture has been seen are remembered much 


better than those learned (rather scanned) 
before. 

To clarify this suggestion, the art depart¬ 
ment has reproduced two stills from “The 
Last Trail,” a Fox picture starring Tom Mix, 
upon which has been written the name of 

■aniel B. Clark, the cinematographer, in the 
manner it would appear on the screen if this 
means ol identification were in use. One of 
these stills is supposed to be the opening scene, 
the other the closing one. If the signature 
were used on the opening scene, it would fade 
out a ter a few seconds; if on the closing scene, 
as I believe best, it would fade in after the 
clinch had gone to a draw and while the cen¬ 
tral figures were inactive. 

This suggestion is advanced on its merits 
and 1 make no further plea for its adoption. 
Shou d it become necessary, however, 1 shall 
be p eased to refute any and all arguments 
against it to the satisfaction of whoever may 
be concerned. 

Cowling Writes Article for 
N. Y. Times Magazine on Kashmir 

Herford Tynes Cowling, A.S.C., blossoms 
forth once more as a big-league author with 
the article, “A Modern Ru er in the Vale of 
Kashmir,” which appeared in the February 
27th edition of the New York Times Maga¬ 
zine. 

In the article, the A.S.C. member deals 
with the new regime in the state of Kashmir, 
where, it will be recalled, he sojourned for 
many months, first, prior to his expedition 
into Tibet where he was the first white man 
to take a motion picture camera and, second, 
when lie returned to Kashmir at the request 
of Sir Hari Singh to film the coronation of 
the latter as ruler of the Indian principality. 
This assignment stands as one ot the most uni¬ 
que in film annals, inasmuch as the films which 
resulted therefrom were intended solely for 
the private archives of the famous Sir Hari, 
who paid Cowling a record retainer to execute 
the commission. 

Cowling is now connected with the East¬ 
man Kodak Company, Rochester, N. Y. 
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A Professional’s 
Notes for Amateurs 


Part V 

By Jos. A. Dnbray, 

AS.C. 


Cites Discoveries and Ex¬ 
periments Revealing Secrets 

of Colors of the Spectrum 


I N the explanation of the phenomena of re¬ 
fraction, we have considered only rays of 
monochromatic light. This phenomena is 
much more complex, if we study the behavior 
of a pencil of composite light. 

To Sir Isaac Newton, we owe the porten¬ 
tous discovery of the composite nature of 
white light, such as the light of the sun. 

By letting a pencil of sunlight be refracted 
by a glass prism, we notice that, besides the 
change of direction that the ray sutlers accord¬ 
ing to Snell’s Law, the pencil is decomposed 
in several kinds of light and form on a receiv¬ 
ing screen a band of different colors, which 
most harmoniously blend into each other, 
'orming thus an innumerable variation of 
tints, out of which, Newton has selected the 
seven most predominant ones, viz: Violet, 
Indigo, Blue, Green, Yellow, Orange and 
Red. 

The colored band thus obtained is called 
the solar spectrum, and the phenomena itself 
was given the name of dispersion. 

Simple 

Each and every one of the colors of the 
spectrum, if isolated and forced to pass 
through a glass prism, follows the law of re¬ 
fraction, but is not decomposed into any other 
kind of light, from which fact, the conclusion 
is reached that the colors of the spectrum are 
simple. 

Furthermore, if all the colors of the spectra 
are rejected with the aid of mirrors so as to 
force them to meet at a certain one point, 
white light is obtained, this experiment prov¬ 
ing conclusively the composite nature of white 
light. 

Sunlight 

Now, let us consider a pencil sunlight, 
traveling towards the earth, at the original 
speed of 186.0n0 miles per second. 

• I the colored rays forming this beam of 
light will travel in a straight line, from their 
origin, until they reach the earth’s atmosphere. 

In entering the medium air, they will be re- 
fracted and this refraction will be gradually 
more pronounced the closer they come to the 


earth surface, because of the gradual increase 
of the density of the medium air, from its 
upper to its lower layers. 

Apparently, the density of air, even at its 
maximum, does not produce sufficient disper¬ 
sion to be noticeable, but, if we permit this 
pencil of sunlight to enter a denser medium, 
such as a glass prism, the velocity of each 
colored ray suffers a retardation, which is 
more pronounced, the smaller is the wave¬ 
length of the ray. 

This difference of retardation creates, at 
the surface of the incident surface of the 
prism, an infinite number of disturbances, 
each corresponding to a ray of a particular 
color. Each colored ray, is thus refracted by 
the medium of the prism, following a certain 
direction according to its wave-lengtn, thus 
departing from the other rays of different 
wave-length. 

Refracting Index 

In other words each one of the colored rays 
forming the pencil o white light, possesses 
its own refracting index, the violet being the 
most, and the red the less refrangible rays. 

These different colored rays travel then 
within the prism, each following a straight 
line, but a different direction, the violet being 
deflected towards the base o? the prism, more 
than the red. 

At the surface of emergence, the rays are 
again refracted into the less denser medium 
air creating as many points of disturbance as 
there are rays and as tnese points of disturb¬ 
ance are definitely separated from each other, 
they emerge according to their new position, 
and when collected on a screen, they form the 
colored band called spectrum. 

Mixing Colors 

T is evident that the different colors form¬ 
ing the Spectrum, can be collected separ¬ 
ately, and mixed, by pairs, independently 
to the position they occupy in the spectrum. 

It has been found that white can always be 

& 

obtained by mixing two ol the spectraI colors 
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Many a star has risen to ascendancy under the care jut 
eye of the Bell & Howell pioneer professional cameras. 
Here are Antonio Moreno, and as fine a dog as ever stood 
on two feet , having their actions preserved for posterity . 
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Howell 
Standard 


1 h 




N the past 20 years, millions and millions of dollars 
worth of first-water film productions have been pho¬ 
tographed by Bell & Howell cameras. 



This consistency l as been recognized by the industry, and 
evidenced in its patronage. Nearly every worth-while 
producer, the world over, uses Bell & Howell cameras. 


Colossal investments in settings, fortune-per-minute casts 
and story masterpieces have been, in effect, guaranteed 
and insured by the use of these cameras of proven depen¬ 
dability. 

Bell & Howell have consistently appreciated that unless 
the camera faithfully records all that is enacted before it, 
the hundreds of thousands of dollars invested in the film 
production will have been thrown away. 


Bell & Howell Standard Cameras never become obsolete, 
no matter how old. Basically patented Pilot Register 
Movement and interchangeable detail parts keep them 
constantly up to date. Thus the newest improvement can 
be quickly incorporated in the oldest Bell & Howell 
Camera. Here is an original investment that will require 
no duplication. For complete description and particulars 
write address below. 






1805 ! ARC! IM< )NT AVENUE< 


Hollywood—6324 Sari 
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relied upon 


Standard Automatic 

Professio nal Cam era 

for Field and Stunt Use 


A ROUND the big studios never a pet 

has been so popular as this Belt & 
owell 7-pound automatic profes¬ 
sional camera—] EMQ. t gets to be 

a habit—like a watch or a pocket hander- 
chief. 


“Now jtist what do you call 
this?” asks Wallace Beerv. 


Cecil B. DeMille used it for special ef¬ 
fects in “The ving of Kings/’ In “( )ne 
Minute to Play” i brought out some new 
football angles. It is used in produc¬ 
tions by Famous Players-Lasky, Uni¬ 
versal, Warner Brothers, Metro-Golc- 
wyn-Mayer, Chaplin, Christie and many 
others. 


Pathe, International, Fox, Kinograms, 
Universal and others use it for the fast 
scoops in news reel work. 


Here's the idea /' explains Char* 
?y Chase—"up to your eye, press 
button , and you get standard 
pictures in an instant 


A handsome little 
fessional camera 


-"Y EMC) (the model illustrated) works 
at either normal speed or double speed. 
Takes 100 foot daylight loading rolls, or 
120 feet darkroom oaii, standard film. 
Works automatically and is pro essional 
in every respect. 




lien you want to catch some fast¬ 
breaking action in a hurry, shoot from 
some break-neck angle, record locations, 
or take some private movies of your 
own, you’ll get just what you want with 
an EYEMO in your hand. Write for 
fully descriptive circular. 


isfays at all Bell & Howell Offices 


ESTABLISHED 

1907 


OICAGO, ILLINOIS 




i tlonica Blvd. 


London—(B.&H. Co. Ltd.) — 320 Regent Street 


"Well, well! 9 * says Wallace . 
"Ain't that something! 9 * 
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W HETHER for in¬ 
terior or outdoor 
shots, Zeiss Lens equip¬ 
ment on your camera 
insures results. No 
matter how thorough 
your methods, how 
good your lighting or 
how elaborate your 
settings, the final re¬ 
sult will be better — 
whenever and where- 
ever Zeiss Lenses are 
employed. 


CARL ZEISS, Inc. 
485 Fifth Ave., 
New York 

I Formerly H. M. Bennett 

Pacific Coast Branch: 728 South Hill Street 

Los Angeles> Calif . 


A NEW 1 ,ENS 

“That has made good” 

Large aperture F:2.3 and F:1.8 To a large extent 
responsible for the Bas-redef, or solid appearance of 
the subject on the screen. 

Good definition over the entire field, yet not harsh 
or wiry. 

A portrait lens in short focal lengths 
40mm, 50mm, 75mm, with full closing diaphragm. 

Price is reasonable 

40 mm. F:2.3........ 


25 mm. F .$50.00 

40 mm. F:1.8. 70.0 n 

50 mm. F :1,8. 70.00 

75 mm. F:1.8. 75.00 


50 mm. P:2.3 
75 mm. F:2.3 


$50.00 

50.00 

55.00 


A Trial Will Be Satisfying 

ASTRO-GESELLSCHAFT, mbh, Berlin 

FOR SALE BY 

MITCHELL CAMERA CORPORATION 

t>025 Santa Monica Blvd. S>os Angeles, Calif. 


Amateur Cinematograph\ 

(CoDtinued from Pare 1?) 


and two such colors that give white, are called 
complementary to each other. 

Thus: red and greenish blue are comple¬ 
mentary as blue and yellow, orange and deep 
blue (Prussian Blue), greenish yellow and 
violet, etc. 

It must be borne in mind that, in mixing 
spectral colors, we add one tint to another. The 
case is entirely di erent when mixing pig¬ 
mentary colors. 

A substance appears of a certain color, be¬ 
cause it absorbs a portion of the colored rays, 
and transmits or reflects the remainder. Sup¬ 
pose, for instance, a yellow substance. This 
particular substance appears yellow to the eye 
because it absorbs all of the red rays, partially 
the orange, partially the greens, and all of the 
blues, indigo and violet. The predominant 
rays that it transmits or reflect being yellow, 
the substance appears of this color and of such 
graduation that corresponds to the amount of 
other colors that it transmits or reflect in less 
quantity. Similarly, a substance will appear 
blue if it absorbs all of the yellow and red and 
violet. 

Now if we mix a yellow substance and a 
blue one, each will absorb the predominant 
color of the other, and the result will be a 
substraction of rays, the ones being finally 
transmitted or reflected being the colors only 
partially transmitted or reflected by both sub¬ 
stances before the mixture. 

Thus: 

Pigmentary— Blue and yellow form green by 
substraction of colored light. 

Spectral— Blue and yellow form white, by 
addition of colored light. 

Science of Spectroscopy 


EWTON’S great discovery led the way 
to a thorough study of the Solar Spec¬ 
trum, and to Fraunhofer, is due the 
greatest advance in the Science of Spectro¬ 
scopy. 



Fraunhofer 

Fraunhofer improved greatly Newton’s ap¬ 
paratus by collecting the sun rays through a 
narrow slit in the wall of a dark chamber and 
by placing a convergent lens between the slit 
and the prism. He thus obtained a spectrum 
of great clarity and definition. 

i n the course of his studies, Fraunhofer dis¬ 
covered that the solar spectrum, is not con- 
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tinuous, but intermingled by black lines and 
that the position of these lines is always the 
same, even if the refracting medium of which 
the prism is made is different. 

Through patient and savant investigation, 
Fraunhofer discovered the existence of over 
seven hundred such lines and named the eight 
most decidedly marked ones, by the letters of 

th alphabet A, B, C, D, E, F, G, H; the line 

A being the line found in the red portion of 
the spectrum; the line H, the one found in the 
vioiet; and the other lines be onging to the 
intermediate spectral colors. 

Kirch off 

Although Fraunhofer devoted considerable 
and fruitful work to the study of the spectral 
lines, their real significance was discovered by 
Kirchoff. This eminent physicist, while ex¬ 
perimenting with the brilliant monochro¬ 
matic yellow ligSit produced by burning sod¬ 
ium in a colorless flame, permitted the white 
light originated by incandescent lime to pass 
through the yellow sodium light. 

He produced thus a spectrum in which a 
dark ine corresponding to the D line of the 
solar spectrum was plainly visible. 

Completing his experiment, Kirchoff found 
that this dark line corresponded exactly to the 
bright line formed by the sodium flame, and 
the conclusion of this remarkable fact is that 

the vapor of any element has the power of 
absorbing rays of the same refrangibility as 
that which it emits; and the ratio between the 
powers of absorption and emission, is constant. 

The constancy of this ratio permitted Kir¬ 
choff to detect the presence of an element even 
in the most minute quantities. 

One two hundred millionth of a grain of 
sodium is sufficient to provoke the appearance 
o the D line in the spectrum. 

Th is phenomena is not confined to the so¬ 
dium flame alone. All elements when volati¬ 
lized by a non-luminous flame produce a 
bright fine in a certain region of the spectrum 
and if the white light of glowing lime is al¬ 
lowed to pass through the light of the element, 
a dark line takes the place of the bright one. 

The co-incidence of such lines permitted 
Kirchoi to emit a theory of the constitution 
of the Sun. 

KirchofFs work gave great impulse to 
the science of spectroscopic analysis, through 
which several elements have been discovered 
such as Rubidium, Coesium, Thallium, in¬ 
dium, Ga lium and the new gases Argon, Hel- 
lium, Kripton, Neon and Xenon. 
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Atmospheric Shots in Any 

# 

VIENNA 

Part of Europe ! 


GENEVA 

ROME 

Taken according to 
your own instruc - 
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tions in an artistic 
manner to match the 
photography of your 
production . 
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FOR RENT 

Two Bell & Howell Cameras— 40, 50, 75 mm. lenses. 
Thalhammer Iris. Jeanne Trebaol, 10042 Stilson Ave., cor¬ 
ner of Clarington, Palms, Calif. Phene: Culver City 3243. 
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contrast 


IGHT 


shadow. Sharp "ocus . 


fade-outs. By de't use of contrast, 
cinema genius builds up striking motion 
studies. 

But—keen artistry comes slow and 
stumbles often unless the light you use 
cooperates, "( hat’s why the “Coops” are 
so popular—they give you all the light 
you want. 

Your ability carries on rom there. 


< m i m 





COOPER HEWITT ELECTRIC CO. 

HOBOKEN, NEW JERSEY 

Western Distributing Points 

KEESE ENGINEERING CO M 

Hollywood— 7207 Santa Monica Blvd. 

San Francisco— 77 O’Farrell Street 

2i5 ©C. H. E. Co,, 1927 


Roy Davidge 
Film Laboratories 


The Little Laboratory 
with the Big Reputation 


6701 SANTA MONICA BLVD 


HOLLYWOOD 1944 


Supersensitive Lighting Equipment 

CRECO 


Supersensitised and 


Stock 
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Spectroscope 

ITH the aid of the spectroscope, 
which is tiie name given to the ap¬ 
paratus used for spectroscopic analy¬ 
sis, the spectrum of all substances have been 
studied and mapped out with extreme care. 

The light emitted by an incandescent solid 
gives a continuous spectrum; that is, a spec¬ 
trum in which the colors blend into each 
other, without any interruption nor any dark 
lines. 

Ignited liquids also give a continuous spec¬ 
trum, while gases, give a discontinuous one. 

Th is phase of his work, which has proven 
! ight emitted by the incandescent gases that 
constitute the envelope of the Sun. 

I f the slit of the spectroscope is illuminated 
by white light, such as the light of the Sun, or 
such light as those produced by incandescent 
magnesium or lime or acetylene, etc., and a 
colored glass or liquid is placed between the 
slit and the prism, and absorption spectrum is 
obtained, so called because it is the spectrum 
given only by the ights not absorbed from 
the white light by the colored glass of liquid. 

Wave-Length of Lights 

FTER he had amplified and improved 
Newton's experiments, Fraunhofer de¬ 
voted himself, as a natural sequence to 
his work, to the measurement of the wave¬ 
length of the different lights composing the 
spectrum. 

This prase of his work, which has proven 
of tremendous importance, is rented to in¬ 
vestigations and experiment previously made 
other scientists, namely by Grimaldi, first, 
and Fresnel and Young, later. 

Diffraction 

Grimaldi was the first to notice and name 
a phenomena of light, ca led diffraction. Fres¬ 
nel and Young explained it, through the prin¬ 
ciple of interference. 

If two sources of monochromatic light are 
produced at a very small distance from each 
other, and their rays are made to meet each 
other under a very narrow angle, a discon¬ 
tinuous patch of light may be seen on a screen 
placed a little beyond the point of meeting. 
If one of the sources of light is extinguished, 
the other source will illuminate the screen 
homogeneously, but when the two lights are 
permitted to function, there appear a series 
of dark bands of fringes, very web defined. 
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Grimaldi, who first noticed this phenom¬ 
ena, drew the conclusion that light, added to 
light, produces darkness. It was on'y when 
Fresnel and Young undertook to explain this 
phenomenon that its full importance was rec¬ 
ognized. 



Fresnel permitted a beam of sunlight to 
enter a dark room through a narrow slit and 
rendered this beam monochromatic by forc¬ 
ing it through a plate of red glass. 

With the aid of a cylindrical lens L, he re- 

V * 

duced the pencil of light into a narrow line 
at F of the figure. 

The two mirrors M and M’, placed at a 
very obtuse angle, both reflect the light of the 
line F as if proceeding from two distinct 
sources f and f\ ( For the sake of clearness, 
the figure exaggerates the distances between 
these two points). 

The points f and ’ become thus centers ot 
disturbance, and the rays they emit meet thus 
under an extremely small angle. 

The wave fronts produced according to the 
undulatory theory of light meet then as illus¬ 
trated. Let each one of the fully drawn arcs 
be at one wave-length from the next, and the 
dotted arcs mark half of a wave-length. 

If a screen is placed at S, perpendicular to 
S S', it will be noticed that light will appear 
wherever two full arcs meet, while a dark 
fringe will happen wherever a full arc meets 
a dotted one. In other words, the lights emit¬ 
ted bv the two sources l and i' wili interfere 

i/ » 

with each other and extinguish each other 
wherever the distance from f and V differ by 

*f 

half a wave-length. 
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Wherever the full lines meet, there is a co¬ 
incidence of phases and the two lights, streng¬ 
then each other, but wherever a full line is 
crossed bv a dotted one, their phases differ by 
hal f a wave-length; they neutralize each other 
and darkness is the result. 

Any other monochromatic light besides red 
will give the same phenomenon, but the dis¬ 
tance between the lines will differ, according 
to the wave-length of the light. 

11 results that il white light is used, as white 
light is formed by the mixture of colored 
lights of di ferent wave-length, the bright 
area ol one color will overlap the dark area 
of another and instead oi dark fringes, a suc¬ 
cession of colored bands will be formed. 

It is evident that if the distance between 
two dark fringes, separated by a bright line 
and the sources of light 1 and f' can be measur¬ 
ed, it will be possible to determine the length 
of the wave of the monochromatic light sub¬ 
mitted to interference. 

Young and Fresnel were lead to investiga¬ 
tions that resulted in the remarkable theory 
of interferenc, by another phenomenon no¬ 
ticed by Grimaldi and called diffraction of 
light. 

Grimaldi noticed that if a pencil mono¬ 
chromatic light admitted into a dark chamber 
and collected on a screen is partially inter¬ 
cepted by a very sharp edged instrument such 
as a razor blade, part of the light seem to bend 
into the geometrical shadow produced by the 
edge and above it, where the illumination of 
the screen should apparently be homogenous, 
dark band or fringes make their appearance 
very distinct at the margin of the shadow, and 
gradually diminishing in distinctness until 
they finally disappear. 

As in the phenomenon of interference, if 
white light is thus intercepted, colored bands 
will take the place of the dark lines. 

I >i fraction and interference occur then; 
th first actual bending of rays occur, while the 
second takes place through the action of two 
rays of light, meeting each other under cer¬ 
tain specified conditions. 

Fraunhofer applied the phenomena of dif¬ 
fraction in his investigation of the spectrum 
and succeeded in obtaining remarkably accu¬ 
rate measurements of the length of the light¬ 
waves. 

To be Continued Next Month) 
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PANCHROMATIC 

NEGATIVE 


(Continued from Page 11 ) 


tained. The sensitivity values as shown by the curve 
in Fig. 5 are defined in this manner, sensitivity being the 
reciproca 1 of the energy (expressed in ergs per unit area) 
wlbch is required to produce a density ot unity (D=1.0) 
when the slope of the characteristic curves for the various 
wave-lengths is also unity. 

Curve A is for Eastman 33 plates which is typical of 
the medium speed non-color sensitive class of materials. 
Curve C is for Wratten and Wainwright panchromatic 
plates. A comparison of a wedge spectrogram made on 
this material with one made on panchromatic motion 
picture film indicated that the two are practically identical 
as regards color sensitivity. Very little error will be in¬ 
volved in assuming that curve C defines the color sensi¬ 
tivity of panchromatic motion picture film. Curve B 
is estimated by comparing a wedge spectrograph made 
on Par Speed motion picture negative film with one made 
on Eastman D. C. Ortho p ate for which precise data are 
available. This curve may be subject to some error but 
it is probably sufficiently precise for all practical pur¬ 
poses. 

Light Sources 

T he spectral composition of the radiation emitted 

by different light sources used in motion picture 
work varies enormously. These sources may for 
convenience be divided into two classes, (a ) those having 
a continuous spectrum and (b) those having a discontin¬ 
uous or line spectrum. * )f the former the incandescent 
lamp is typical and of the latter the Cooper Hewit mer¬ 
cury vapor lamp is a well known examp ( e. As stated pre¬ 
viously it is customary to show graphically the date re¬ 
lating to the spectral composition of radiation. These 
curves (spectral energy distribution curves) are obtained 
by plotting energy as a function of wave-length. Since 
in the discussion of the rendition of colored objects by 
means of photographic materials of different color sen¬ 
sitivity a knowledge of the spectral quality of the illum¬ 
inating radiation is necessary, data relative to some of the 
sources commonly used in motion picture wo rk wi 11 be 
given. 

Black Body 

If a completely closed cavity be raised to a high tem¬ 
perature the spectral composition of the radiation emerg¬ 
ing trom the cavity through an aperture which is sma l 
relative to the size ot the cavity follows a definite fun¬ 
damental law and the spectral distribution of energy in 
this radiation can be computed precisely. Such a source 
is commonly referred to as a black body or a complete 
radiator. While this source is not of practical import¬ 
ance for illuminating purposes it serves as a very useful 
standard in terms of which to express the spectra 1 com¬ 
position ot certain sources of practical importance. r or 
instance it has been found that the color of light emitted 
by a heated tungsten filament is the same as that emitted 

I ^ ^ I ^ t some definite temperature. The black 
bo i> temperature at which the colder match occurs is 
designated as the color temperature of the tungsten fila¬ 
ment and it is quite customary to specify the quality of 
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light emitted by a tungsten lamp an ! tlie efficiency at 
which this lamp is operating in terms of its color tempera¬ 
ture. The radiation from a black body at a temperature 
of 5400°C has been found to match in color that of noon 
sunlight. Hence the black body serves also as a use ful 
standard for establishing precisely a definite standard of 
white. The spectrum of black body radiation is contin¬ 
uous and can be satisfactorily defined by a smooth curve 
the ordinates of which are energy and the abscissae wave¬ 
lengths. In describing the sources in motion picture stu¬ 
dios it frequently will be found convenient to describe 
qualitatively at least the composition of the emitted radia¬ 
tion in terms of its color temperature. 

Sunlight 

The spectrum of sunlight is o the continuous type 
crossed by many fine dark lines, Fraunhofer lines These 
lines have ittle in luence upon the distribution o energy 
in radiation from the sun and for all practical purposes 
the spectral distribution may be represented by a smooth 
curve, curve A . Fig. 7. The maximum occurs at wave¬ 
length 510 mu. The rapid decrease in energy between 
4H0 and 30B mu. is due to absorption in the earth's atmos¬ 
phere. 

Skylight 

Consists of radiation from the sun which has been 
scattered in various ways by the earth's atmosphere, 
air, dust, water vapor, etc. It is distinctly b ue in co or. 
The distribution of energy in light from a clear north 
sky is shown in curve B Fig. 7. 

Incandescent Tungsten 

While this source is used but little at present since it 
is relatively deficient in radiations of wave-lengths to 
which the par and superspeed motion picture negative 
him is most sensitive (35n to 550 mu.) it is probable that 
with the increasing use of panchromatic film it will be¬ 
come more widely used. The relatively large proportion 
o + energy radiation in the region of longer wave-lengths 
(500 to 7<>0 mu.) to which panchromatic film is sensitive 
makes it especially valuable for use with this materia . In 
Fig. 8 are given three spectral energy distribution curves 
for tungsten. Curve A applies to the modern high effi¬ 
ciency high wattage gas filled lamps used in motion pic¬ 
ture studios. Curve B is tor a gas filled lamp operated 
at medium efficiency. Curve C shows the distribution of 
energy in the spectrum of a vacuum type lamp. These 
curves illustrate the way in which the energy radiated at 
any wave-length increases as the operating temperature 
is raised. Lamps o the type represented by curve A are 
now available in sizes from 1 to 30 KW. Of these the 
3 and 10 KW. units have proved most practical in mo¬ 
tion picture studio work 3 , the 3 KW. unit for general 
lighring and the 10 KW. mounted in front of a para¬ 
bolic reflector or spotting purposes. These lamps offer 
many advantages for studio use among which may be 
mentioned cleanliness, freedom from objectionable fumes, 
ease oi manipulation, and the fact that when they have 
once been placed in position the attention of an operator 
is no needed. One man at the switch board can control 
all 'amps on one or even several sets. 


Carbon Arc — D . C. s Hard Cored Carbons 

The great preponderance of energy in the radiation 
fror this sou;ee comes from the positive crater which is 


3. Jones, 
nating Color 


L. A. Incandescent Tungsten Lamp Installation 
Motion picture Studio. Trans. S. M. P. E., No. 22 , 


for Illumi- 

1925 P. 25. 


at a color temperature of approximately 400 PC. The 
spectra! distribution of energy is of the continuous type 
and is practically identical with that of a black body at 
4(*00°. The spectrum of the radiation from the arc 
stream is of the line or band type but the total energy due 
to this radiation is negligible in comparison with that 
Irom the crater. The distribution of energy is shown by 

curve A in Fig. .9 

The High Intensity Arc—Sun Arcs 

The carbons used consist of an extremely hard sheT of 

& 

carbon inside of which is a softer core impregnated with 
the fluorides of cerium thorium. The spectrum of this 
source consists of a relatively low intensity continuous 
background due to radiation from the carbon walls on 
which is superposed a large number of bright lines due 
to the core material. These lines are so numerous that 
for a I practical purposes the spectrum is continuous. The 
color of the radiation emitted by the sources as a whole 
matches fairly well that emitted by a black body at 
54(0°K. Noon sun ight also matches in color quite closely 
the radiation from a black body at this temperature. It 
will be seen therefore that the light emitted by this li ght 
source is very near to our standard of white. In Fig. 10 
the solid curve shows the spectral distribution of energy 
emitted by the high intensity arc as determined by Ben- 
ford 4 . The points designated by small circles show the 
distribution of energy in the radiation emitted by a black 
body at 5400 abs. it will be seen that the distribution 
of energy in the radiation rom the arc is not identical with 
that from the black body at the temperature mentioned. 
The color match which exists is therefore only subjective. 

Flame Arcs 

The carbon used in these arcs have cores which have 
been impregnated with various metallic solids. The spec¬ 
trum consists ot a large number of bright lines, due to 
the volatilization at high temperatures of these metallic 
salts, superposed on a continuous spectrum due to the 
incandescence of carbons. It is practically impossible to 
show the spectral distribution of energy by a curve on 
account of the presence of these numerous lines of vari¬ 
able width and intensity. Carbons of many different 
types are availab e on the market giving white, yellow, 
red, and blue flame arcs. The white and yellow varie¬ 
ties are most commonly used in motion picture work. 
The spectrograms in Fig. 1 1 show qualitatively the dis¬ 
tribution of energy in several difterent flame arcs. 

Mercury Vapor—Cooper Hewitt 

The source of radiation is a column of mercury vapor 
enclosed in a glass tube. This vapor is excited by the pass¬ 
age through it of an electrical current which causes it to 
emit radiation at certain wave-lengths. < obviously such 
discontinuous radiation can not be represented by a con¬ 
tinuous curve. The heavy vertica lines in Fig. 12 show 
the wave-lengths at which emission occurs. The height 
of each line is proportional to the amount of energy rad¬ 
iated at those wave-lengths. 

Mercury Vapor—Quartz Tube 

In this source the mercury vapor is enclosed in a tube 
of i used quartz which due to its heat resisting properties 
permits the use o a higher operating temperature and gas 
pressure than can be used in case of the glass tube. Phis 
results in a marked enhancement in the amount of energy 

4. Benford, Frank. The High Intensity Arc. Trans. S. M. P. E. No 24 

1925, P. 71. 








March, 1927 


AMERICAN CINEMATOGRAPHER 


1 wenty-three 
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Covers sharply to edges at full aperture. Ultrastigmat 
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Cameras, and we have developed a practical universal 
mount, adaptable to all models o Bell & Howell and 
other makes. 



Illustration is a single frame from a Him 
made by Carol Fennyvessy, Rochester, the 
closing event of the Rochester Horse Show. 
Taken at dusk, in a pouring rain, at 10 
minutes to 6 P.M., September 12. 
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radiated at certain wave-lengths, furthermore since 
quartz is very transparent to all wave-lengths dovvn to 
180 mu. (ordinary glass absorbs all radiation of wave¬ 
length shorter than 350 mu.) a large amount of ultravio¬ 
let radiation is emitted. While this radiation 
photographically and the source is useiul for certain pho¬ 
tographic purposes it is of little va ue in the motion pic¬ 
ture studio. Very few natural objects reflect ultraviolet 
radiation. Moreover the glass lens used in the camera 
does not transmit radiation of wave-length less than 350 
mu. it is possible of course to make enses of quartz 
which do transmit this radiation but its use is ot doubt¬ 
ful value since it would certainly produce a further de¬ 
parture ;rom correct visua; tone reproduction. It has 
been proved conclusively that radiation ot wave-length 
shorter than 305 mu. is highly injurious to the eye. It 
is necessary therefore to enclose these quartz lamps in 
glass globes which absorb this injurious radiation. All 
things being considered, it does not appear that this source 
is suitable for studio use and so far as the authors know 
it is not used at present to any great ex ent. 

(To be Continued Next Month) 


Pete Harrod Resigns from 

Paramount to Join Creco, Inc. 

Pete Harrod, well known Hollywood elec- 
trica expert, has resigned as head of lie elec¬ 
trical department at the Famous IMayers- 


Easky studios, Hollywood, to become asso¬ 
ciated with Creco, Inc., in an executive and 
advisory capacity. 

I Iarrod is one of the best known and most 
popular members in studio illuminating en¬ 
gineers circles, and lias supervised the electri¬ 
cal arrangements for countless large produc¬ 
tions made at the Paramount plant. He is a 
pioneer in the business. 


Geo. A. Blair and Eastman 

Workers Return to Rochester 

{ ieorge A. Blair, motion picture film sales 
manager or the Eastman Kodak Company, 
has returned to Rochester from his recent trip 
to Hollywood. 

Blair was preceded in his return to Roches¬ 
ter by J. I. Crabtree and Hr. K. A. Hickman, 
who left shortly alter they had completed 
their lectures on panchromatic and kindred 
subjects before I lollywood cinematographers 
and laboratory officials. 
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“TALKING PICTURES” 


(Continued from Page 5) 

done. But it is a far cry before it can be done 
commercially effective. If it is thought that the 
small town audience will be less discriminating, it 
might be remembered that the efficacy ot the “black 
and white” motion picture will preclude such an 
uncritical mood. The exhibition must be just as 
“slick” for the hinterland as it is tor Broadway. 
We do not think, either, that the exhibitor at this 
time is ready to accept the talking picture general y. 
We believe that he regards it as something of a 
curiosity which is practically removed from his ken 
of things. The problem of those organizations 
which are interested in the ta king film resolves itself 
to one of exploitation. Not only the exhibitor must 
be made to want the human voice wi th h is films, but 
the public at large must be educated to the point 
where it demands it or will accept it fi ty-two weeks 
in the year. 

*1 Meanwhile, we wish all prosperity to those who 
are behind this type of motion picture, and we do 
hope that their efforts will be sufficiently rewarded 
so as to make it worth-while enough for them to 
continue their experiments and research. 


John Ford Made President 

of Directors Association 

John Ford has been elected president of the 
Motion Ficture Directors Association, Holly- 
wood, for the coming year. 

Other officers elected include A Ibert Rogell, 
vice president, and Reeves Fason, treasurer. 
The board of directors numbers William 
Beaudine, Oeorge Irving, Phil Rosen, Regi¬ 
nald Barker, Norval MacGregor and Roy 
Clements. Barker is the retiring president of 

the M.P.D.A. 


Panchromatic (color-sensitive) film is 
being used by Tony Gaudio, A. S. C., in 
‘‘shooting” First National’s “Three In 
Love,” originally entitled “Here Y’ Are 
Brother,” now in production under A1 Rock¬ 
ett’s management. 

It’s done partly because of superior artis¬ 
tic effects that may be attained, and partly 
because Billie, who is co-featured with Lewis 
Stone and Lloyd Hughes in the picture, is 
the real “rainbow girl” of the movies. 

Bill ie has beautiful eyes on any sort of 
film. But it happens that she has two separate 
screen personalities, depending on whether 
black-and-white or color photography is used, 
according to George Landy of the First Na¬ 
tional publicity department. 




T 


HE world’s greatest motion pic¬ 
tures are photographed by mem¬ 
bers of the American Society of 
Cinematographers. 


Watch their work! 

If their efforts please or displease 
your artistic sense, we invite your 
attention nevertheless. 


Constructive criticism of A.S.C. 
members’ cinematography is always 
welcomed. Write in and tell us wJiat 
you think of the photography in any 
given photoplay. 
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Rates : Four cents a word. Minimum charge 
one dollar per insertion. 

All copy must be prepaid and must reach us be¬ 
fore the fifteenth of the month preceding publication. 

CLASSIFIED ADVERTISING 

American Cinematographer, 

1222 Guaranty Building, 
Hollywood, California 


WANTED—MOTION PICTURE CAMERA 


WILL PtJT you in touch with buyers for Be ' & Howell camera# and equipment. 
Phone or write the A. S. C., 1222 Guaranty Bldg. Granite 4274, 
Hollywood, California. 


BELL & HOWELL or Mitchell Camera outfit; Projection Printer; Cinex 
timer; Straight Line Processing Machine; Nutting Reflectometer; Polish¬ 
ing Machine; State price. Equipment, Fred Jeffery, Gile# Street, Rose 
Park, South Australia. 


16 mm. Eastman Cine-Kodak, Mode! A. with ' 3.5 or F 1.9 lense. Must 
have top and back built-in finders. State serial number, equipment, price. 
Hamilton Riddel, 1622 North Wilcox Ave., Hollywood. 


FOR SALE—CAMERAS 


WJ LART camera, latest model, complete with tripod and carrying cues and 
retort case and magazines. ohn L. Russel, 1643 North Gardner St., Holly¬ 
wood. HEmpstead 9554. 


BELL St HOWELL Evemo, carrying case, four one hundred feet daylight 
loading Eastman negative, guaranteed perfect. First £225.00 gets it— 
cost £385.00. Cameron, Manhattan Beach, N. V. 


£7 5—Angeles 400-feet Carl Zeiss 3.5, case, tripod. Want 4 by 5 Graflex or 
f 1.9 to fit De Vry. 2590 Midlothian Dr., Altadena, Calif. Colorado 
0342. 

BELL & HOWELL EVEMO, case and 5 spools. Brand new—£25 5, C.O.D. 
No. B-1702. Roscoe Wright, 800 Dayton St., Cincinnati, Ohio. 


FOR RENT—CAMERAS 


!’OR RENT—Bell & Howell studio equipment complete. 170-Degree Shutter. 
Liberal commission to cameramen. Call Mr. Smith, Metropolitan 4686. 
Evenings call Main 094 7. (Los Angeles.) 

NEW Eyemo camera, fuUy equipped; rent by day or longer, Joe La Shelle, 
9038 Dorrington Ave., Hollywood; Phone OXford 5840. 
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AKELEY, Bell & Howell and Mitchell Cameras for rent, all latest equipment. 
Phone GRanite 2213 or Granite 1914. John W. Boyle, 1207 North Milton 
Ave, Hollywood. 

BELL & HOWELL. Victor Milner, 2221 Observatory Ave., Lo& Angeles, 
California. 596-944. 

MITCHELL, and Bell & Howell Cameras. F.2:3; F.2:7; F.3:5 Lenses— 
40-50-75 mm. Complete equipment. J. R. Lockwood, 523 North Orange 
St., Glendale, California. Glendale 3361-W, or HOlly 0764. 

E. BURTON STEENE, Bell & Howell, and Akeley. Complete Camera Equip¬ 
ment. Latest models. Address American Society of Cinematographers, 
Hollywood, California, 

BELL & PIOWELL, No. 627, for rent, fully equipped. Five lenses—32, 40 
(f.2.7), 50 (f.2.7.), 75, 100 mm. Phone GLadstone 003 3. 


B1 LL •& H< ’WELL, 170, with 30, 40, 50 and 75 ens equipment. Baby Tripod. 

Also B. & H. Cine Motor. Charles Stumar. GRanite 9845. 7501 

Lexington Ave., f lolly wood. 


FOR RENT * )ne Eyemo camera, complete with all accessories. Bert Glennon, 

6936 Woodrow Wilson Dr., Hollywood, Calif. Phone HEmpstead 274 3. 

BELL & HOWELL, 170. Five lenses: 32, 40 (f.2.7), 50 (f.2.7), 75, 100 ram. 
'hone GLadstone 003 3 before 9:3< 1 A. M., or between 6:00-7:00 P. M. 


1 WO Bell & Howells. Large finders. Also Eyemo for rent. Lenses—F 2.5; 
2.3; 2.7 Frank M. Cotner, 6273 Selma Ave., Hollywood. HOlIywood 
5046. 


SPEED ^CAMERA: Be!! & Howell, fully equipped for miniature and slow 
motion work 40, 50, 75 mm. and 6-inch lenses. Alvin V. Knechtel, 1179 
North Kenmore. 597-054. 


BELL & HOWELL cameras Akeleys and other makes—portable lights, special 
lenses by the day, week or month. We sell everything that any camera¬ 
man might ever need—new or used—at a big saving. Keep us in touch 
with your wants. Ruby Camera Exchange, Ruby Building, 727 Seventh 
Ave., N. Y. Bryant 0631 or 8457. 


FOR TRADE—CAMERAS 


WILL trade practically new Model K.5 late model Eastman Aero Camera, 
complete with venturi tube and anti-vibration suspension mount (Gimbal) 
for good second-hand Mitchell or Bell & Howell camera. Cecil M. Thom¬ 
son, 5 \0]/2 Travis St., Houston, Texas. 

TWO 170 shutter Bell & Howell cameras, fu]ly equipped. One with super¬ 
speed attachment. ORegon 3 726, 407 N. Milton Ave., Hollywood. 


FOR RENT—AIRPLANES 


AIRPLANES equipped to carry cameras, facilitating the photographing of 
stunts or other unusual action, for rent by the hour, day or week. Jerry 
Phillips, Professional Pilot, Clover Field, Santa Monica, California. 

FOR RENT—STILL CAMERAS 


WILL RENT still camera to local parties, 
members. Geo. Meehan, h. GRanite 
California. 


Special arrangements to A. S. C. 
3830, 744 Curson Ave., Hollywood, 


FOR RENT—One 4x5 Graflex Camera and one 4x5 f Jrafic. Bert Glennon, 
5950 Carlton Way, Hollywood, California. Phone Hempstead 2743. 

FOR SALE—LENSES 


ONE three-inch Dahlmeyer F. 1:9, mounted for Mitchell; one two-inch Bausch 
& Lomb F.2:7; one Dahlmeyer Pcntac 37 mm. F.2:9. Georges Benoit, 3 306 
North Knoll Dri ve, North Hollywood. 

CARL ZEISS, F. t 2.7, 50 mm. in Bell & Howell mount. Dan Clark, care 
American Society of Cinematographers. 

NEW 40 ir.m. Goerz Hypar f. 3. 5. ens in Bell & Howell mount; price £50.00. 
Write Charles Clarke, 1222 Guaranty Building, Hollywood, California. 
























































































































































Twenty -six 


AMERICAN CINEMATOGRAPHER 


March, 1927 


Limitless Possibilities 


Even 
practical 

Negative 


when 


used 


without filters 


uses 


Eastman Panchromatic 


ion. 


For rendering flesh tints 


close 


without make 


colorful costumes 


and sets 


clouds and foliag 


Pan 


reds 


does 
blues 
them 
lationship. 


full justice. Sensitive 


yellows and greens 


keeps 


their true black and white 


And with filters 


possi 


Pan 


virtually limitless 


now 


costs 


same 


ordinary negative 


EASTMAN KODAK COMPANY 

ROCHESTER, N. Y. 









How to Locate Members of the 


American 



Telephone: GRanite 4274 

OFFICERS 


Daniel B. Clark 
L. Guy Wilky 
Frank B. Good 
Ira H. Morgan 
George Schneiderman 
( harles G. Clarke - 


President 
First Vice President 
Second Vice President 
1'liird l ice President 

Treasurer 
- Secretary 

k. 


BOARD Of GOVERNORS 


Victor Milner 
Daniel B. Clark 

George Schneiderman 

L. Guy Wilky 
Frank B. Good 


Alfred ' iilks 
Charles G. ( larke 
( Hen M ac W i 11 ia ms 
John F. Seitz 
King D. Gray 


Fred W. Jackman 
corges Benoit 
E. Burton Steene 
I ra H. M organ 
Floyd J ackman 


Abel, David—-with Warner Brothers. 

Arnold, John—with Metro-Goldwyn-Mayer Studios. 


Barnes, George S.—with Samuel Goldwyn Prod. 

Beck way. Win.— 

Benoit, Georges—with Ajuria Sociedad Prod., Tec-Art Studios. 
Boyle, John W.—with Feature Prod., United Artists. 

Brodin, Norbert F.—with Columbia Studios. 

Bmening, 11. Lyman—wi th F.B-O. Studios. 

Brotherton, Joseph—with Universal. 


Clark, Dan—with Tom Mix, 
Clarke, Chas. G.—-with Red 
owl in g, Her ford T.—with 
Cotner, 'rank M.— 

Crockett, Ernest—- 
Cronjager, Henry— 


Fox Studios. 

Grange, F.B.O. Studios. 
Eastman Kodak Co., Roc lies ter, 


N. Y. 


Davis, Chas. J.—with Warner Bros., “Vitaphone,” New York City. 

Doran, Robert \ .— 

Dored, John—Riga, Latvia. 

Du Par, E. B.—with Warner Bros. 

DuPont, Max B.— 

Dubray, loseph A.—with Tiffany Prod. 

Edeson, Arthur—with First National, Burbank . 

Evans, Perry—with Warner Bros. 

Fiidew, Wm.— 

Fischbeck. Harry A.—with Famous Players-Lasky. 

Fisher, Ross G.—with First National, Burbank. 

Fried, Abe—with Warner Bros. 

Gaudio, Gaetano—with First National, Burbank. 

Gilks, Alfred—with Famous Players-Lasky 

Good, Frank B. —with Metro-Goldwyn-Mayer Studios. 

Gray, King D.—with Fox Studios. 

Griffin, Walter L.—with David Hartford Productions. 

Guissart, Rene—Paris, France, 

Haller. Ernest—with Robert Kane Productions, New York City. 
Meimerl, Alois G.— 

lackman, Floyd—with Fred W. ackman Productions. 

Jackman, Fred W.—directing red W. Jackman Productions. 

Jennings, J. D.—with Buster Keaton. 

Knechtel, Alvin V.—with First National, Burbank. 

Koenekamp, Hans F.— 

Kurile, Robert—with First National, Burbank. 


Lockwood, J. R.— 

Lundin, Walter—with Harold Lloyd Productions, Metropolitan Studios. 
Lyons, Reginald—with Fox Studios. 


McCord, T. D. 
McGill, Barney- 


Mac Will iams, Glen—with Fox Studios. 

Meehan, George—with Fox Studios. 

Milner, \ ictor—with Famous Players-Lasky. 

iorgan, Ira IT.—with Metro-Goldwyn-Ma>ei Studios. 
Musuraca, Nicholas —with Ajuria-Sociedad Prod., Iec-Aii 


Studios. 


Norton, Stephen S.—with Tiffany Prod. 

Palmer, Ernest S.—with Fox Studios. 

Perry, Harry—with Famous Players-Lasky. 

Perry, Paul P.—with Famous Players-Lasky. 

Polito. Sol—with Ken Maynard, First National. 

Ries, Park J.— 

Roos, Len H.—Sydney, Australia. 

Rose, Jackson J.—with Lfniversal. 

Rosher, Charles—with F. W. Murnau, Fox Studios. 

Schneiderman, George—with ! *ox Studios. 

Scott, Homer A.— 

Seitz, lohn F.—with Metro-Goldwyn-Mayer Studios. 

Sharp, Henry—with Metro-Goldwyn-Mayer Studios. 

Snyder, Edward V.—with Pathe, Fine Arts Studio. 

Smith, Steve, Jr.-— 

Steene, E. Burton—with Famous Players-Lasky, San Antonio. 
Stumar. Chas.—with Universal. 

Tolhurst, Louis H.—producing microscopic pictures, for Pathe. 

Van Buren, Ned—w 1 1Ii Eastman Kodak Co., Hollywood. 

Van Enger, Charles—with First National, Burbank. 

Van Trees, James C.—with First National, Burbank. 


Warrcnton, Gilbert—with L^ni versa 1 
Wenstrom, Harold— 

Whitman, Philip H. -with Scenario 
Wilky, L. Guy— 


Dept., Mack Sen nett Studios 


Eastman, George—Honorary Member. 
Ed ison, Thomas A.—Honorary Member. 
Webb, Arthur C.-—Attorney 


Meetings of the American Society of ' inematographers are held as called on Monday evenings in the A. S. C. assembly rooms 

1219-20-21-22 GUARANTY BUILDING 

Hollywood Boulevard and Ivar Avenue 

HOLLYWOOD, CALIFORNIA 
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